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CASE Report: 

Obese patient administered epidural hydromorphone for surgery, 
and develops respiratory arrest and third-degree heart block.  
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A. INTRODUCTION. 

A patient was given epidural opiates before surgery, intravenous opiates during surgery, 
with a continuous infusion of epidural opiates, and a Patient Controlled Analgesia (PCA) option 
for added intravenous opiates after surgery. After surgery, she was heavily sedated and 
developed respiratory failure, that was treated with naloxone. That rectified her breathing but 
induced hypertension, the treatment of which caused a 3rd-degree heart block.   

The Pros and Cons of neuraxial opiates will be discussed.  
 

B. PATIENT 
In 2006 this 62-year-old lady presented for surgery. Her treated chronic comorbidities 

were hypertension, Parkinson’s disease, coronary artery disease, cardiac failure, bipolar 
depression, type-II diabetes mellitus with oral therapy, and diabetic peripheral neuropathy. She 
had an exploratory open laparotomy with creation of a colostomy, for a rectovaginal fistula 
following on a 20-year earlier cervical cancer treated with irradiation. She weighed 115 kg with a 
Body Mass Index (BMI) of 33. Operative blood loss was 150ml and all other aspects of the general 
anesthetic and surgery were routine and uneventful.  

Pre-operatively she had a T10 level epidural catheter inserted with 400µg 
hydromorphone (Dilaudid®) bolus injected initially into the epidural space. That was followed 
with volatile gas general anesthesia and 250µg of fentanyl IV spread over 3-hours, with the last 
50µg dose given near the end of anesthesia. Ondansetron was injected pre-emptively for post-
surgical nausea. The epidural infusion of 0.05% bupivacaine and hydromorphone 10µg/ml, had its 
infusion rate set to run at 9ml/hour. The epidural infusion was initiated 1-hour before the end of 
surgery. 

After surgery immediately following extubation, she was given face-mask oxygen 
supplementation with a 6 l/min oxygen flow.  She was very sleepy with tiny pupils, but could be 
forcibly roused, and was able to give crude affirmative or denial answers to questions. Within 10 
minutes after arrival in the Post Anesthesia Care Unit (PACU) her arterial Ph fell to 7.27, PaCO2 
rose to 67mmHg, PaO2 fell to 92mmHg, and her peripheral pulse O2 saturation fell to 81%. She 

needed 400µg of naloxone (Narcan®) administered twice followed by an infusion providing 400µg 
of naloxone per hour for the rest of the day and the night to normalize her respiration. Following 
the naloxone injection, her blood pressure rose to 190/130 mmHg for which she was injected the 
β-blocker labetalol (Trandate®).  Her heart rate then fell to 32 beats per minute from a 3rd-degree 
heart block.  She rated her pain as minimal at all times. The epidural bupivacaine with 
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hydromorphone infusion was changed to a bupivacaine-only (opiate free) solution. Her PCA was 
removed from her.  

In the hours that followed she needed repeat doses of atropine for bradycardia, and 
hydralazine (Apresoline®) for hypertension.  She survived and was ultimately discharged from the 
hospital. She lived another 13 years before dying of natural causes.  

 
 

C. DISCUSSION. 
 

The perception that neuraxial opiates have utility and value has waned a lot in the past 
2-decades. However, it still is controversial with some lingering popularity.  The place of opiates 
via all other routes has dramatically been reduced in the last decade due to the medical 
profession finally admitting and recognizing the devastating potential for opiates to cause drug 
addiction, as well as the negative effect opiates that have on pain physiology which induces 
hyperalgesia and the delayed healing of pain2.   

This patient was a risk patient to not survive her anesthesia care, with her burden of 
serious comorbid diseases. Her list of chronic medications administered throughout her hospital 
stay numbered 28 different drugs. She unquestionably was victim to opiate overdosing that 
caused her critical hypoventilation event, as evidenced by her deep sedation after surgery, rise in 
PaCO2, and fall in arterial oxygen saturation.  It has long been taught that when a patient has 
received neuraxial water-soluble opiates, they need very close monitoring for 24-hours if 
additional peripheral opiates are to be administered, lest they develop critical respiratory 
depression, as happened in this case. This case validates that rule, and it was the astute and 
intense care given to her after arrival in PACU that let her survive these opiate effects.  

Many past reviewers of the effects of neuraxial water-soluble opiates, morphine and 
hydromorphone, have assumed it is the opiate themselves that induces long-acting analgesia. 
They overlooked available science that the long-acting analgesia effects are actually due to the 
pharmacologically active metabolites of morphine and hydromorphone that induce long-lasting 
analgesia.  Both those opiates get metabolized by Uridine 5’-Diphospho-Glucuronyl-
Tranansferase-2B7 (UGT-2B7) enzyme variants into very similar ACTIVE metabolites. Of very 
special note those UGT enzymes exist WITHIN the central Nervous system (CNS), within the blood 
brain barrier.  The UGT-formed metabolites are highly hydrophilic molecules that greatly restricts 
their passage of diffusion across the brain-blood-barrier to escape into the systemic circulation for 
elimination in the urine. That traps them within the BBB and consequently extends the duration 
of their opioid effects. It furthermore facilitates the excess accumulation of the active metabolites 
from repeated administration of morphine or hydromorphone whether it be neuraxial or 
systemic1.  

An added possible reason for how this lady developed opioid overdose could have been 
via drug-induced inhibition of the CYP450 enzymes that normally degrade the fentanyl which she 
was administered. The CYP450 drugs are well known to be potentially inhibited by a long list of 
drugs. This patient was severely subjected to polypharmacy and her list of drugs administered in-
hospital were 28 different drugs. Such Drug-Drug Interactions (DDIs) could have let fentanyl, a 
highly potent opioid accumulate and have its effects added to those of the hydromorphone and 
morphine that the patient received1.  
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Opioids are a bad class of drug with which to experience drug-on-drug interaction, and 
delayed elimination of active components2. The reason is that opioids are unusually small 
therapeutic-window drugs. That means the optimum therapeutic effective dose is very close to 
the critical side-effect drug dose. Added to that problem is the existence of wide patient 
variability in drug-dosing effects. Thus, the likelihood of any chosen first dose to be a perfect 
analgesic dose, ending with an alert patient breathing well and without nausea, is very small.  The 
second challenge is that injected sizeable-doses of opiates need some pain to offset the opiate 
sedative effects and drive the patient’s respiration. That means one dose that could be safely 
administered to a patient in severe pain, at the same dose could kill the same patient if 
administered on a day with zero surgical pain. That demands that the drug effects be closely 
monitored, as well as the dosing and administration be closely titrated to the effects as the pain 
evolves or resolves.  

The next great danger of neuraxial administered hydrophilic opioids, like morphine and 
hydromorphone, is that their active metabolites that uniquely get formed within the CNS by 
enzymes located in the CNS, resulting in the active drug metabolites being trapped within the 
BBB, further resulting in unusually extended duration of opioid effects, particularly the bad 
effects. That extended duration phenomenon is in total opposition to the need to titrate these 
drugs. The whole rationale of allowing Patient Controlled Analgesia (PCA) is to design a system of 
drug titration. When the patient is marginally overdosed, they are generally too sleepy to activate 
an additional dose for themselves.  That is the safety feature of PCA opiates. Titration works best 
with opiates of intermediate durations of effects. Short-effect-duration opiates such as fentanyl 
and related drugs, although highly titratable are too short-acting. The patient cannot get restful 
sleep because of being woken by pain within the hour. The best intermediate-duration titration 
PCA drug is morphine, with hydromorphone being popular only in the USA. The long-acting M6G 
metabolite of morphine (and H6G for hydromorphone) has not yet been used as a commercial 
peripheral drug. However, M6G and H6G are the long-acting components of neuraxial injected 
morphine and hydromorphone that produce long-acting analgesia reaching 24-hour duration, up 
to even 36 hours.  That long period is impractically long, because if over-dose effects of 
respiratory depression and oversedation occur, with the lesser side-effects of pruritis and urine 
retention occur titration of the neuraxial-opiate is impossible. The naloxone has to be 
administered for 24 to 36 hours continuously.  Titrating an opiate means that ceasing its 
administration will, or should, allow the opiate side effects to wain within an hour or slightly 
more. Titrating also means one can start with a drug dose expected to be nearly sufficient and 
then observe its exact effects before administering a small supplementary dose. Neuraxial 
injection of hydromorphone or morphine means no titration of the neuraxial mediated 
complications and side-effects is possible. If it is planned to provide PCA opiates to any patient, 
then all simultaneous neuraxial hydrophilic opiates should be emphatically prohibited.   

There are also large inter-individual variations in sensitivity to opiates, and metabolism 
of opiates between individuals. That makes best-adjustment dosing be initiated with an initial 
dose likely to be marginally sub-therapeutic doses, followed by final analgesia adjustment using 
small doses when the patient is conscious and the first loading dose has had more than 30-60 
minutes to establish 80% of its effect. That is standard practice for treating chronic pain such as 
cancer pain. For the perioperative surgery patient awakening from anesthesia and into acute first-
time pain, maximum use of non-sedating analgesia must be utilized, as their therapeutic safety 
margins are very wide. Opiates are best used on a lower tier, and then used as rescue analgesia. A 
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modest-to small opiate dose can be administered preemptively before awakening, so that the 
rescue doses, if needed can be small. Administering a massive, potentially 24 to 36-hours duration 
dose of hydrophilic-drug, morphine or hydromorphone, into the neuraxis for a surgical patient is 
unsound medical practice.  

The additional problem of injecting neuraxial hydrophilic opiates, morphine and 
hydromorphone, is that they each have a harmful active metabolite formed within the blood 
brain barrier. That is respectively, morphine-3-glucuronide (M3G), and hydromorphone-4-
glucuronide (H3G). Those metabolites are the principal drugs inducing opioid tolerance and 
hyperalgesia that manifests as opioid tolerance, allodynia and central pain12.  

It must also be pointed out that a lot of research on neuraxial opiates has been done 
using intrathecal injection. Those observations are fully applicable to epidural injections of 
opiates. Typically, epidural injections are administered at very much higher doses than those used 
with intrathecal injections. The opiates then absorb across the dural membrane that they are 
bathing, and reach the cerebrospinal fluid (CSF) of the intrathecal space to achieve their analgesic 
effects. All drugs of all classes injected epidural achieve all of, or a major part of, their 
pharmacological effects within the spinal cord, within the intrathecal space. Epidural opioid 
injections are only an indirect way of delivering the drug to the intrathecal space. The epidural 
dose needs to be larger than a direct-injection intrathecal dose, so that enough drug diffuses 
across the thecal membrane to become an intrathecal dose.  

All considered there is strong argument to NEVER administer ultra-long-acting 
(neuraxial) opioids to patients getting additional opioids after surgery. The neuraxial hydrophilic 
opioids must be entirely omitted3.  Reference #2 is highly recommended to be studied closely. 

 
1 Smith HS. Opioid metabolism. Mayo Clinic Proceedings. 2008 July;84(7):613-624 
2 Raw RM. Review: Spinal anesthesia – A look at forgotten facts and new facts. www.regional-anesthesia.com  Journal of 
RAC. (also, Google 13NRSAAA) 
3 Overholzer BR, et al. Opioid pharmacokinetic drug-drug interactions. Am J Manage Care. 2011 Sept;17:S276-S287  
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